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===========================================

Cardiopulmonary resuscitation (CPR) can sometimes be traumatic to the patient. Sternal fractures reported to occur in 1 of 5 resuscitation attempts, while costal fractures occur in 1 of 3, in addition to causing range of lung injuries such as contusions, pneumothorax and haemothorax [@bib0001]. In COVID-19 patients, lung injuries have been described as pneumocytes desquamation, formation of hyaline membrane, together interstitial lymphocyte infiltration, and multinucleated syncytial cells in the lungs [@bib0002].Those will be shown on chest CT scans and chest x-rays as bilateral patchy shadows or ground glass opacity in the lungs. Those patients often have atypical pneumonia, acute lung injury, and acute respiratory distress syndrome (ARDS). When the latter happens, there will be uncontrolled inflammation with accumulation of fluid, and progressive fibrosis that damages the gas exchange capacity of the lungs [@bib0003]. Thus, in patients with severe acute respiratory syndrome coronavirus 2 (SARS-CoV2) infection lungs are fragile and especially those with positive pressure ventilations, the dangers of pneumothorax arise, and comprehensive management is warranted.

A 42 years old male patient was transferred to our hospital, intubated on mechanical ventilation, he had a 1 week history of fever, cough and shortness of breath, with positive PCR test for COVID-19, and a chest x-ray showing extensive bilateral multiple, multilobed ground glass appearance with areas of consolidation, there was no given history of previous lung diseases or smoking history ([Fig. 1](#fig0001){ref-type="fig"} ).Fig. 1Progressive course regarding the right mid and upper as well as left lower zone opacities. Tubes and lines are seen in proper position.Fig 1

Patient was admitted to ICU, and was hemodynamically stable, he was started on Hydroxychloroquine, Favipravir and Azithromycin.

His Blood Results shows CRP of 120, Ferritin level of 3430, normal renal function and D-Dimer of 8, he was anticoagulated with enoxaparin 80 mg BID.

After 5 days in ICU, he developed cardiac arrest, CPR continued for 10 minutes and the endotracheal tube was dislodged and re -- inserted, ROSC achieved, and patient became hypotensive 90 / 60 with heart rate of 125 -- 130.

A portable chest x-ray was ordered, and the patient was found to have significant amount of left sided -- pneumothorax with underlying lung collapse, mild mediastinal shift to the right side, with progressive course regarding the right side opacities ([Fig. 2](#fig0002){ref-type="fig"} ), compared to previous x-ray.Fig. 2Significant amount of left-sided pneumothorax with underlying lung collapse and mild mediastinal shift to the right side, progressive course regarding the right-side lung opacities, Endotracheal tube seen in proper position. Arrows point to the extent of pneumothorax.Fig 2

A formal chest drain was inserted in the 5th intercostal space according to guidelines and a chest x-ray was ordered ([Fig. 3](#fig0003){ref-type="fig"} ), which showed mild regression of pneumothorax, and still significant amount of pneumothorax remained. We were not sure whether the patient had previous infection with fibrosis, bullae, smoker, or any history indicating previous lung disease, hence we were also unsure whether the pneumothorax was spontaneous or traumatic due to chest compression.Fig. 3Chest drain in place (red arrow). Amount of pneumothorax has regressed but still significant remains (yellow arrows). Lung parenchymal lesions continue be seen. Surgical emphysema noted.ET, NGT in place. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.).Fig 3

Patient condition did not get better after chest drain insertion, and he continued to have low BP and tachycardic, further needle decompression was done, and chest drain was manipulated, and another chest x-ray was ordered ([Fig. 4](#fig0004){ref-type="fig"} ), which shows more regression of the pneumothorax. Later patient condition got better, and he became hemodynamically stable with BP rose to 105 / 75 and tachycardia settled.Fig. 4Left sided chest drain manipulated (red arrow), with partial resolution of the pneumothorax, compared with previous x -- ray, bilateral patchy opacities with mid to lower Lung zone predominance, no change regarding lung findings. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.).Fig 4
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Questions {#sec0004}
=========

1**Question 1**, Please choose one option:Which of the following is true about primary spontaneous pneumothorax?A)It is generally a less dangerous finding than primary spontaneous pneumodiastinum.B)Most patients develop it after vigorous exercise.C)Expiratory chest radiographs are critical to make the diagnosis.D)Smoking is the most significant risk factor.E)Hamman\'s crunch is pathognomonic.2**Question 2**, Please choose one answer:Regarding acute respiratory distress syndrome (ARDS), which of the following summarizes the best ventilation strategy?A)Due to high compliance, patients with ARDS do not require PEEPB)Due to low compliance, patients with ARDS require low tidal volume and high PEEP to prevent barotrauma.C)Due to low compliance, patients with ARDS need higher tidal volumes and higher PEEP to ensure adequate ventilation.D)Because of airway obstruction, such patients require very low or no PEEP just like asthmatic patients to avoid air trapping.E)Because of high compliance, such patients need low tidal volume and low PEEP to provide better oxygenation.

Answers {#sec0005}
=======

1D). Smoking is the most significant risk factor.Most patients develop primary spontaneous pneumothorax while at rest, traditionally it was thought that expiratory chest x-rays aid in the diagnosis of pneumothorax, clinically however, expiratory films have not demonstrated much utility. Pneumomediastinum is less common, and generally benign finding and self-limited. In contrast, a secondary pneumomediastinum is a morbid diagnosis and results from significant underlying disease such as Boerhaave\'s syndrome. Hamman\'s crunch is a sign of pneumomediastinum. The correct answer is E, it was found that male smokers have 20-fold increased risk for developing a spontaneous pneumothorax, whereas female smokers have 10-fold increased risk. Other risk factors include height and cold weather. There is also increased incidence in falls and winter.2B). Due to low compliance, patients with ARDS require low tidal volume and high PEEP to prevent barotrauma.In ARDS, the alveoli are filled with protein-rich fluid because of leaking pulmonary capillaries. This will result in poor compliance and poor ventilation. Because of low compliant alveoli, both peak and plateau airway pressures are high in ARDS patients, so ventilating those patients with normal or higher tidal volumes will further increase the airway pressures and leads to barotrauma. The lung protective strategy involves ventilating those patients with much lower tidal volumes than normal people. Owing to lower tidal volumes, however, such patients need higher PEEP levels in order to recruit more alveoli to achieve better oxygenation.
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